
Price Structure Issues in Interconnection Fees

interconnection of competing local exchange netWorks;

(3) Minutes of use interconnection charges would DO( be susrainable in a bighly
competitive market;

(4) Minutes of use inter'COllDeCtion cbarps fail to aaaiD maximum efficieDcy and lead
to iDcoma iDvestIDeat sipals;

(S) Minutes of use intercoaDectioa cbarpa bave beea uat in the put as a convenient
a1IocItor for fully distributed cost UDder repIaIed moaopoly, but are DOt

approprWe in me emel'liDl marbl stnICIDI'e of parer compeatioD;

(6) III order to facilitIse me tnnsjtjoQ to a c:omptdtive COIIIIIluaicatioas market,
repIIron sbouJd emulate tile c:oaap«itive IDIIbt ourcome by seuiDI
iJarconnecrioll priceI (if .... bep an- is _ ltXepgble) determiDed by me
COlt of provid.iDa tile oecesSlry capKity for tennjnadnl aatrIc.

9



- IlfCUX!M'I'AL. COST or ux:.u. t1!.\G1

Cerald w. arocJc
M.re~ 16, 1995

Prepared ~Qr Cox !n~erprisel

A reaaonable ~iaau ot ~ .'IVage 1Iw:z'~t.al c:o.t

ot local uaqe (and thereton tae ca.ft ot ~tiDi

tnttlc rece1'1ed trail • c ..,..eJ.tor) ua1ftl cU.9!Ul tee:bDolOlJY

i. 0.2 c.nt:.a per alnUU. 1IIa~ ~J.Mu 1....ed on aQdJ._

done by or npporeed by ul....... : ....i_. !M caft 1a

cleuniMd by peak period capacity ud taRat.. tM tz.

coR 1a =-idenllly bi,- tba tM 0.2~ .... aiJIUte

....... clu'iaI tM peU ,.-iod and 18 •.-0 cIRiaI tM ftOn

peg period.

I. ~1_

In a lepaz'ae. papa' prepu'ed tor eo.e••~, I have arqued

thac the th_re~ically COft"~ 1n~.rc:onn~1Oft charte 1s

eo.c ba8ed _tual COIIP8I'8aeion. 1IOUeVU', cMt c:an hav. aany

dlft.-t -.a1ap and 1n a r8llJUlaeory conuxc, eo.C baaed

requJ.:r ••Ina c:aa l ..d eo 1neen1n&l»l. r8llJUl.Ury proc:..cUnql

and di.patM. Policy ....n uve coft8equ_~ly frequently

souttlC scn~u.l -.taoda ot 10191ft9 ....1- taa~ do rsoC

require deUiled oven1,t1~ ot coe~ Nl_.



- •• -~"p"'ose'" s· ·'c··· ... ·, 1 e ; S .".. l -...... ~ ..... ,. ,. --..... • ....... :Ja _=mp.t'lsa'::::~..-
witnou~ Oversiqnt ot ac~~al :stes, but as shown i~ the

C:mea.~ ~aper ~~at appr:ach is i~adequate t= limit the

.x.r~i.e QtllOncpoly pcwer~ An alternative approach that

jlspenses ~l~ ~ir.c~ ~cn~rol of ~o.~ is the policy ot

"sender ~.ep all- or -bill ·and ke.p· in vhich .ach party

aqr••s to teraina~e trattic tor ~e o~er v1thcu~ paym.nt

tel" terainatinq .ervice. That i. ~ivalent to sutua1

co.p.n.atien with • zero price tor coapenaation. It vill be

econcalcally efticient if .ithep of twa coftd1tiona are .et:

(1) fiattic i. approxi..tely balanced 1n ..c:a dir~ion;

( Z) '1'1\. a~ual coaU are v.~ low' so tbat t.b.re is 11ttl.

dittereftce becveen a coat baaed rate and a aero rate.

1X1.tlft9 INDlicly a.,.11able st:ud1_ 8U9Ieat: tHt the

incr~Ul coat: of local ~... (and t.b..etore the coat of

eera1natlnq traffic troa a coapetitor) i. Oft a"erage

.pprox1..cely 0.2 cenU/1I1nute. '1'be actual coat 1.

con.iclera.bly 111'-' cluz'lftCJ cae peU pulod and zero clurinq

the off 1M" pu'loc1. ft.. it: woulcl not: be etflcien~ or·

<Je.irable eo c:bU'ge at· 0.2 cenU/1I1mate on a Wlaqe bUi•.

Row.,.·, CM 9ay 1_ a"er&ge n",MI' coapa.r-.l to the price

~~ ....... by local _ehMge coaputi...\lfte.u Chat

tu p-ea" cI1non10u are likely troa _~l coapeuation

w1tJ1out coftCZ'Ol of r.~ tIlu troe MftdU' .M, all

..



-(1) enqineeri~q studies :! :~e ~~~.r~ lookinq COlt :~

su~plY • particular service:

:2) econometric (statistical) studies ot the relationship

bee~e.n :cser/ed eo.t and ob.erved outputs.

Both enqineerinq and econo.etric studies provide usetul

intormation on COlt. The enqineerinq Itudy allova one to

tocus on be.t practice technoloqy and coapute the

incre..ntal COlt of addinq capacity to provide a pa~icular

function. Icono..tric studie. pE'Ovide a reality checa by

u.inq oceerved output and COlt data rather taan projection.

of expec:1:ed co.t. HOwver, econo..~1c .tucUe. uy produce

le.. precis. e.ti..te. ot the 1n~t.l coet of a

particul.r ••nice than M91nM1"1ft9 .tudi. because they are

••••ur1nq tbe correl.tion be~ ~i.t1o.. 1" the total

COlt of d1fferent telephon. c08pAn1e. and ~iation. in tne

quant1t1e. of particular ••nic.. provided ~ tao••

coapanie. • fte coet cSata includ. coata tOI:' cUfterent

e-.bedded tec:hftol09i. U8acI by tile co...,,1.. and are not

preci.e enou9ll to pnvlcle detailed ..uau. ot tile

incr~ =-u ot particular ••nic.. vitll particular

en- of teellnology.

II. lDliaeel-iaI IIItJ.ate

Th• ..,8t =-PI'eftenalve public -.in.-1aI ltudy ot

incr_nt.l con ".. done by tile Inc:~ftUl COlt ta.k rorce

vit.h ..aberl tro. aTZ, .acific lell, til. california Public



· .
::lrCI had ~ec.ss to data ~:r :Il.~nonl compani.ls l:l

:alitQrnia and perfo~.d ! detailed Inqineerinq cost st~dy

~:r ~arious Quepue mea.url. ot local tllephone servici.

::ld~'/~:~al ::=mpcnln~s ..er. priced based on 1988 price. and

co.es ..ere coaputld tor .witch inveae••nt, Iwitch

maintlnance, intlrotfice tranaport, and call attlape CQles.

All coata vere coaputed tor calla durin, the busi.at hour ot

the y.ar because the invea~nt and a••ociated expenae. Ire

related .ntirely to capacity co.~. The Taak rorce coaputld

the tollow1n, ~a,. coata tor each ~undred call .econds

(CCSl durin, the busie.t ~our of the y.ar tor ·averaqe· an4

-larq.r ~ban· .xchan,•• :

.WitcD inve.~t S 5.00 - S 10.00 StU YHI"

switch uintenance .20 - .50 PU' yau

interott1c. ca11in9 .50 - ••0 pel' year

Total S 6.00 - S 11.00 pel' year

In addition, tae taU torce COIlPU'Ud a C08t of S .JO to $.90

per y••r tor .aell call at~" ci\aift9 tae tNai••t hour ot

the y••r and ..t1_ted .p,R.1_taly 1. 25 buaY hour attupts

pel' bUY bov eel. 2

1 .1'" •. lU=ull, Irn,?psnqt GMM 0« %,l.eMo.
\SE'" and "'1 PM, (IaftU ..1ea, CAl fte. Iaftd
Corporation, 1"0)' reprinted ift Wl111.. "11~, ed.,
Mmin.1 sees ..,.ie. fel' :rel .,.... tSM; '¥'F'i\1ll
upsee4ina (COIn'", Oft1ot ..cional l.UI'Y .....rch
InatituCe, 1"1) (MIa% '1-6).

2 Ibid., p. 2.', 250.



-usaq. ra~. to the av.raqe ~saq. :ate ~s approxlmately J.J

~ha~ implies that on. bUsy hour C:S lS approximately equal

to 2922 CCS per y••r (8766/J). S.caus. on. CCS is equal t=

1.67 ~lnu~.s, co.~s per bUsy hour CCS can be conv.r~.d into'

av.raq. co.~s per minute by dividinq by 4880 (2922 total

y••r CCS ti.ea 1.67 minu~.a/eeS). Thus tbe ".00 - $11.00

coat per y.ar per CCS durinq .the busi.at hour of the y.ar

translat•• into '.0012 - '.0023 pe~ ainut.. Tbe buay hour

att••pt coat adda '.375 - • 1.125 per Duay hour oes (1.25

buay hour att..pts per buy hour ecs and '.30 eo '.90 annual

coat per busy hour act••pt), rais1nqthe total coac,

includ1nq baay hour atc..,c., CO ".375 - '12.125, and the

per .1nut. cac to '.0013 - '.0025. '1'U1", tile aiddl. of

the .at1..cad ranqe 91v... coat of '.0011 pel' ainuc., or

app~oxi"C.ly 0.2 cen1:8/~nuce.

lecaus. the coac 1. deUrsinad by cae the peak

capacity, cae a~l C081: pel' ainuc. i. aucIl h19her at the

peak and 1. len a1: tile off-,.... If, to~ ....,1., one

•••uaea tAaC an ..,.1 .1le peu occ:m-a to~ OM hour in ••Cft

bua1n_ day (2M bcNn pel' year of peale UA.e and 850.

houra 0' ...-,... uaa.e), tIlen the avera.e c:oaC per a1nute

would be 2.1 c.u to~ the •• I peZOCaftC of tile uatt1c that

occurs cNz'1ft9 tile 2.0 peaJc houn e.ch Yeu' and the avera,e

3 1011. I. ,~., xnsrssSDsa1 S9'I' an4 .,'lgilDS pri'.,
yip 'Y'UD' Slpeit;;Z' 1M _ Irpstuct; sa", (sanu Moniea,
CA: Tbel&nd eo~~.C1oft, 1It4), p. 5.



."-trattie that oceurs durinq :~e a~06 ~on-p.ak nours.

A variety of other Inqine.rinq studies nave b••n don.

for sp.cific requlatory purpos•• and subaitted to various

s~a~e :equlatory cO..l •• ion.. For exa.ple, M.v Enqlana

Telephon. prepared an en,in••rin, study tor the

M••••chu••tt. PUC that tound an incr••ental co.t of 0.2

cene. per ainute for' local uaa,e .erved by el~ronic

switch•• , ~e .... a. ~e Incraaental eaat Ta.k Poree

conclu.ion u.in, ealitornia data.'

III. a=ona.uic 1llUM1:e

JlMy econoMtrlc coat st1.ldi.. of tel~icationhaft

been 40fte, but tae pl'OCeClv.. Wled 1ft .at of taea do not

.llow an e"1Mte of the i~~tal coet of local .enic•.

One qood econOMU'ic coat .tudy ~t c10ea ~i4e an

e.tiaate ot tae aar;inal coat of local e.chan,e .ervic. i.

the one perto~ ln 1'" by Loui. Perl and JonaChan 'alk ot

MDA, \l8ift9 au tNII 3' =-PMi- (24 ..11 and lS non-..ll)

over the yeara 1"4-1"7. Tbey c1eVeloped a statistical

ralati01U11U, _aen tae cotal coat of tile 1MJ.victual

cowps·t_ and acceaa lifte8, local Wlaqa, and toll ~a9.

'l"09i'" !II' c...ani_.

,~ different aDdel. vera Wled tor' tile statistical

.atiaatioft. In tw of tile 1., tile au tor' MCIl coapany

4 .eported ln tawi. 3 1 and Jonataan 'elk, -fte ase
of IcoftOMU'lc Analyai. 1ft ..ti_ti", 1lU'91nal coat, - in
'ollU'Cl, *ai Ml SM' "'eMiO•• , gp,;il., .



.as aver5qed ~v.r :~e ~our lear ~.riod to eli21nate ~~.

ett.c~6 ot siner y.ar :~ year flue~uation. and to ~rovlde !

purl ero•• s.c~1on esti~at.. :n the other tva ~od.ls,

obs.rvae1on. w.r. u••d tor eaeh eoapany in· eaeh ot the tour

y.ars creatlnq a aixeur. ot tia•••ri•• and ero•••eetion

ob••rvaeion.. In ewe ot the 8Od.l., call. v.r. used a. the

~it ot ~a,•••••ur•••ne and in the o~.r tva call. ainute.

w.r. u.ed a. the \IIlit ot \Ia~,e •••ureMAt.

The ••ti..ted Mrqinal co.ta tor local unut.. ranted

tro. O. 2 cenU per unute to 1. 3 centa ~ ainu~.. '!'he

co.ea per call developed in the -adel. uaint nuaber ot call.

a. the usa,e \IIlit vere divided by tae avera,e bold1ft9 tt.e

to produce ••ti..t.. of c08~ pu' unute ca~ele to tae

tho.e troll tae ..sel. uaint INIlber of UJNte. .. tae UH,e

\IIlit. The l __~ _~i..te~ tZ'08 t.ae ...1 with only

cro•••~ion obaarva~iona .vera,ed over the t~ y••ra.

The hi9hest ••tiaat. c... troa tae -adel uaint all

oblervationa in a pooled ero.. 8eCtioft and ti.. .eri.. and

l.I8in, call. .. tile _it of lMIa" _~t. All tour

-ad.l. hael 900cI dati.tical propertiM. A1taou9h tall" ar.

varioua and di.actnnUtu ot eec:Il ot tae tour

.cdeb, of tIie tev can _ identit1ed ...1ther the

cl....17 OOftect afPI'Mc:!l 01' ppnaca to tie cI1ac:arded.

fte .tatistical ton by ...1 ... Pan ,enerae••

aartinal coat nu.ben aPPl'O.i_~.ly .-1 to .ven,. co.t

nUllber.. ftWi it aaould _ apected t.aa~ tlMil' ..tiMe••

vill be aOMWtlat hi_el' t!WI cae enq1neer1nt ..~iMe.. ot



~ar;~~al or ~~cre.en~al :QS~. Fur~her=cre, :~e .nq~~••r:~q

-es~i..~•• ~.n.rated by the :ncremental Cost rasxForce .er.

developed based on diqital switeninq technoloqy while ~~.

Perl and 'alk e.~i.a~. tor local .inu~es served by

.1ec~rQnie switches va. ba.ed on th••&bedded tecnncloqy in

1984-81 vhich va. pr1..rily analoq. It is likely that the

incr••ental coat. ot uaa,e capacity tor analoq sv1tchinq are

hiqh.r than the incr~tal coau otuaaqe capacity tor

diqital sVitchinq.

IV. conc:l_ion

A r.a.onable ••ti..te ot the averaqe 1ncr..-ntal coaC

ot teralnatint tratfic uaiftf di9ital switch.. 1. 0.2 C8ft~

peZ' aJ.nuC.. '!'baC _tiMU ia 81Ippo~ed by t:Jse -.in..r1nq

sCudie. 40n. vita data fo~ california and toZ' .....chus.tt.

and by on. ot ta. ac:onOMV1c ~els lSe.eloped by Perl and

'.lle. OCheZ' reasonable aconOM1:r1c lIOd.l. usin, .uedded

co.C au pI'Oduca eoMVIlaC biqllu coac ..Ci_t... Tb. coa~

i. IS.Uralnecl by peak peZ'iocl capac1ty and tIl.etor. tIla true

coat 1. conaideZ'Ulf IUtJa- t.ban o. a c:enU/UJNc. av.ra,a

clV~ eM ,... ,..iod ud 1. aan 4v1ftCJ tile non-paaJc

puiOli.



INTEaCOKHIC~IOM AND MUTUAL COKPENS1TIOM WITI PARTIAL
COMPETITION

Cersld W. Sr:ek

This paper examine. the economic characteristics ot

vario~. interconnection compen.ation policies when there are

different level. of market power amon9 the participants.

The concl~.ion. of the analy.i. are:

(1) If there are no requlatory controls on co.pen.ation tor

interconnection, the monopolist of part of the market can

extend its monopoly pow.~to the entire market;

(2) A. mutual comFen.a~ion policy without liait. on the

lev.l of rate. 40•• not liait market pow.r:

(3) The level of rate. under a mutual co~ation policy

i. unimportant if and only it the level ot inco.1n9 and

out;oin; trattic is exactly balanced. Secaus.traffic

level. will rarely, it ev.r, be exactly balanced, the lavel

at rate. will be aft important factor in the viability ot

competition;

(4) A 8U~ual cQ8Peft.ation policy with price. limited to the

co.~ of service i. the theoretically correct compensation

policy. Mu~ual co.pen.ation with price. liaited to the cost

of .ervice prevent. the monopoli.t ot part ot the market .

tram extendin; ita market power to potentially comp.titiv•

•ector. ot the market.



a~~an~~on to be f~c~sed ~n ~~e ::st of serVlce at :he peak

::ad ~hich is generally the real C05~ ot service;

( 6) It Sender keep all" is an ad.ministra~ively simple ::1utua 1

compensation scheme wi~h zero prices tor ~ermina~inq

s.rvic.. It is an a~~ractiv. approxima~ion to th.

th.oretically correc~ policy ·ct cos~ bas.d pric.s wh.n the

increm.n~al cos~ ot ~.rmina~inq s.rvic. is lOVe

Th. issu.s ot int.rconn.ction riqhts and the

comp.nsation to b. paid tor trattic exchanqad amonq

interconn.ct.d compani.s have played a crucial role in the

d.v.lopm.nt ot competitive alternativ.s throuqhout the

history ot the t.l.comaunication industry. Int.rconn.ction

disput.s b.qan with the .arly .ttorts to .xpand mark.t pow.r

in the mid-nin.t••nth century t.leqraph industry and have

continu.d to the pres.nt.l Althouqh the lonq history ot

int.rconn.ction controv.rsi.s provid.s s.v.ral mod.l. ot

possible solution. to interconnection is.u•• , the proble..

have not all been solved. 'ast interconnection

cantrover.ie. have led to thr.. ditt.r.nt kinds ot

solutloftaz

1 A brief s~ry of FCC .ttorts to devise appropriate
interconnection pollcie. tor custo.er pr..is•• equipm.nt,
lonq distance service, and international service is
contained in the appendix to this paper. For a aor.
complete account see qenerally Gerald arock, ~
1.1,sommuoic.~1901 tn4»ltry; fbe pyn.aicI qt M.rk.~

S;ruc;ure (Harvard University Pre•• , 19'1) and
1.1.cq..»019.;19" 'olley Cpr the Intqrm.tiq" Ag'; 'rp_
Mpnqpgly ;0 Cpmp.ettiqa (Harvard Oniv.rsity Pres., 1994).



~:) 7he C~st:~.r ~rem~$es equ~~~ent r:?E) ~od.l of zer:

:~:erconnection charges;

12; 7~e ~:nq jis~ance ~odel of su=s~an~ial ona-way per

~l~~C. ~~~.r=onnac~ion charqas;

(3) The in~arnational model ot t~o-way par minu~a

in~arconnection charqes.

The emerqinq local competition require. an

interconnection policy that will allov the efficient

development ot a "network ot networks" in which customers

have acca•• to any combination of private and mUltiple

puclic communications networks. The interconnection rule.

to and tro. monopoly network. should not be dependent on

technoloqy and should apply to both vireline and wireless

service.. Thi. problem is more co.plex than pa.t one.

becau.e there are no clear stationary boundaries across

which interconnection mu.t occur and becau.e there will be a

need tor interconnection amen, co.panie. with different and

chan,inq deqree. of market power.

Both the CPI interconnection rule. and the lon,

di.tance provid~ acce.. charqe rule. were developed in a

contaxe in whicb co.petitors were .eekin, interconnection

with a aonopoly public network. The international model

provide. a clo.er analoqy to the ..ertin9 co.petition in

which there may not be a clearly defined aonopoly public

network. Traditionally, international .ervice ha. been

provided jointly by the national carriers with neither

national carrier allowed to provide service directly into



~at. and settlem.nt rate system :5 a ~ut~al compensation

ar~!nqem.nt :n .hich ~h. lev.l ot pa~.nt is n.qctiat.d oy

~:-'e car:-:.er ~airs and that laval ot paym.nt is q.nerally

~s.d tor t:attic in .ith.r dir.ction. What.v.r l.v.l ot

paym.nt is chosen tor carri.r A to comp.n.at. carri.r B tor

t.rminatinq trattic r.e.iv.d tram A is q.n.rally the sam.

l.v.l us.d tor carri.r B to comp.n.at. carrier A tor

t.rminatinq traffic ree.iv.d trom B.

Th. mutual b.n.fit and mutualcomp.nlation asp.ets of

the int.rnational mod.l mak. it app.alinq a. a tram.work for

int.reonn.ction of avid. vari.ty of n.twork. in the tutur••

How.v.r, .v.n the incr.asinqly comp.titiv. tutur. situation

is lik.ly to r.tain ar.a. of monopoly pov.r, and the

int.rnational mod.l ha••ncount.red difficulti•• in d.alinq

with ~itt.r.nt l.v.ls of mark.t pow.r amonq the participants

in the barqain.

With the mutual co~.n.ation approach, the actual l.v.l

ot paym.nts make. no diff.renc.fA long " trltfic i.

'Xlc%ly »11lnet4 in bg'b 41r.c%1oo.. For .x..pl., suppo••

carrier. A and I each oriqinat. 100 minut•• of traffic to b.

t.rminated by the other. It the comp.n.ation rate tor

t.rmination i. Sl, .ach pay. the other S100, vhile if the

eomp.nsation rate il S10, .ach pay. the other S1000. In

.ith.r ea•• the pays.nts .xactly canc.l out.

It traffic il unbalanc.d, the eo.pen.ation rat. do••

matt.r. If the mar. comp.titiv. carri.r oriqinat•• more



~~ ~~tar~&ti:nal ==~~uni=a~:=ns), ~han a hiqh ~utual

==~~.nsation ~ata favors tha ~onopolist. For example,

s~~;cse :=. price. in competitive ~arket a cau.e companies

to oriqinata 100 minuta. While hiqh price. in monopolized

~arket A cause companies to only oriqinate '0 minutes. 7nen

a compensation rate tor tarmination ot $1 cau.e. a net

payment trom a to A ot $'0, while a compensation rate ot S10

cause. a net payment trom a to A ot $500. Evan Xv.ral'.

analy.is ot the int.rnation.l m.rket concluded th.t with a

net trattic outtlow tovard the monopolist, the mutual

compen.ation principl. do•• not limit the monopolist'.

ability to .xtract protit troa the more comp.titive partner:

"Wh.n the net trattic tlow i. out ot the U.S., a. with

int.rnational MTS, .•. U.S. carrier. are ..kinq n.t payments

~o ~~e PTT. rhe PTT can extract the •••• tot.l r.venue trom

c.s. carriers reqardl••• of the t.rm. tor dividinq the

accountinq rat. by d.mandinq a .uttici.ntly hiqb accountinq

rat.... 2

a.cau.. lov~ pric.. tor calls oriq1natinq in the

comp.t1~1v. U.S. mark.t than tor calls oriqinatinq in the

qenarally aonopo111ed toreiqn .arkets have created a net

trattic ou~tlov tro. tha U.S., compansation rat•• above co.t

hava created an incre••inqly larqe b.lance of p.ysents

2 ~van Xverel, "'roaotinq Comp.tition Pi.c••••l in
Int.rnation.l telecoaaunications,· rcc, 0" workinq 'aper lJ
(Oecamb.r 19'4), p. 4'.



i~cr.ased by a fac~or of :J b.t~e.n :980 and 1992, risinq

~ro~ $347 ~illion in 1980 t~ 53,344 million in 1992.J 7he

~~Sl~q :alanee ot payments detieit due to compensation ~ates

a~ove cost haa led to extensive consideration at the FCC and

other O.S. qovernment aqencie. ot way. to attain the

"objective of promoting lower, more economically etficient,

eoat-ba.ed international account in, rate. and calling

II. A 'raae.o~. for aaall.tAt XAte~eoAaeot10. I ••ue.

Today'_ co..unication. marketplace i. a hybrid with

market seqaents of robust co.petition (no barrier. to entry)

and market _eqaents of little or no coapeti~ion (extensive

barrier. to entry). The probl.. is to create an

interconnection policy that will be feasible aero.. a wide

range of situation., includin, different cost situations,

different technol09ie. such a. vired and virele•• , and

different deqre•• ot aarket pover. Th. interconnection

arrange-.nts should be flexibl. enough to ••et chanqing

circua8~anc•• ra~ar than having the rigidity of the

existint p~eac~ibed acce•• charg••tructur••

3 FCC, Indu.try Analysis Division, "Trend. in Telephone
Service," (May It'4), Table 31, p ••••

• "In the Matter of Requlation of Xnternational
Accountin, Rat•• ," CC Docket 90-331, , rss Bed. 3552 (1991)
at 3552.



7he in~.r::r.~ec~~:r. and c:~per.sa~~:n arranqe~en~s are

==~~ical f~r the :evelcp~.nt of :c~petltive benetits .hen

~~er. are some market seqmen~s .lth market power and o~h.r

~arke~ s.q~.nts sUbject to potential competition. Assu~e

~hat customer. can be divided into two group.: a set A for

which entry is very difficult and a .et 8 tor which entry lS

easy. The division of the customers into two classes

create. tour difterent type. of traffic:

(1) ~raffic amonq the customers in A, desiqnated AA

traffic.

(~) traffic oriqinatinq from a custo.er in A and

terminatinq in a customer of I, desiqnated AI traffic.

(3) traffic oriqnatinq fro. a customer in I and terminatinq

in a customer of A, desiqnated SA traffic.

(4) traffic amonq the custo.ers in set I, desiqnated 88

trat!ic.

The siqnificance of interconnection policy depends upon·

the relative size. of AI and SA traffic compared to AA and

81 traffic. If, for e.ample, A and I represent very

different kind. of custo.ers with no desire to communicate

between the ;roup., then AI and SA would be very small and

interconnection policy would be larqely irrelevant. In that

specialized ca.e, there could be one syste. servinq A

customers and a coapletely separate syste. servinq I

customers with na loss in efficiency. Hawever, in the more

normal case, the division ot custo.ers between A and I is a

function of qeoqraphy and customer characteristics that do



:~us AS ana SA repre.en~ su~s~an~ial streams of trattic ana

~~ ~5 ~ecessary ~o have interconnection amonq the systems in

or~er to promote etticiency.

A secona tactor that attects ~h. importance ot

interconn.ction policy is ~h••xistence ot fix.d co.~. per

sucscric.r comparea to co.ts per unit ot tratfic. It there

are no tixed costs per sucscricer (any nuaber of suescrib.rs

can be s.rved at the .ame total co.t so lonq as the total

traffic c.rri.d is the s.me), then interconnec~ion policy is

1••• import.nt than when there are tixed cost. per

suDscriber. With no tixed costs per subscriber, it may be

effici.nt to serve the diff.r.n~ trattic .tr.... with

ditt.rent syst... (one syst.. tor .1 trattic and another tor

SA trattic, for exa.p'la). With tixed costa per subscrib.r,

the suD.criber mu.t choose tha syst.m that beat fita that

subscriber's need.. Limitation. on AI and SA traffic may

m.ke • sapar.te syat.. tor .1 tratfic inte.aible vith tixed

costs per suDs~1ber, but not with only u••qe costs.

~. r ...1ndar of this paper .x••ines so.. of the

inte~nn~ion issues with a -toy model- consistinq ot a

total univers. of six subscribers who de. ire to comaunicata

with each other. The simplified model allows explicit

.olutions to b. worked out in a v.y th.t ia more obvious

th.n either more re.listic simulation models or mathematical

tormulations. However, the r.sults are quite qeneral and



~C~ ~.penaen~ upon ~te spec:~~c :~arac~.r~stics of :t.

s~~ple ~odel presented.

Ass~e there are six individuals, desi~naeea 1 throuqh

6. tach person 1 has a linear aemand curve tor

communication with each ot the other ~ive individuals shown

in riqure 1. Each person de.anda J calla per time period

with each other person when the price ia zero per call, 2

calls per time period when the price ia $1 p~ call, 1 call

per time period when the price is $2 per call, and at a

price ot $3 per call ia pricaa out ot the market. It all

six people are connected in a network, the total demand ot

rICjN ..
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~ar5Qn 1 !or communicat::n _lth the other five individuals

:s si~ply the sum ot 1's demand for communication with each

ot ~~. individuals as shown in Fiqura 2; parson i has a

damand tor lO calls par time parioa to the .n~ire networK at

a price ot $1 per CAll cecause person i deairea to maxe two

calls to eAch ot the other tive people at tha~ price.

Assume that the coat ot provi~1n, each call is SO.5 tor

each call oriqinated and $0.5 tor each call terminated. Thus

the usa,e coat per call is $1 tor each call carried antirely

over one network and i. $.5 tor each ;all oriqinatad or

terminated on the network. There are no interconnection

P;GPU 1.

~ne Persoa'i O..-ad CUrY. toe =all. ~o all t1v. OCher people
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~~:erconn.c~~on ~ (but ~ot ~ecessarlly the price) ot

:~~.r:onnect~on is zero, ~houqh there is a real cos~ to the

ne~~c~ks of ter~ina~inq ~rattic provided by o~her net~orKs.

With a cost ot $1 per complete call, the compe~itive

price is $1 yieldinq a quantity demanded ot 2 per person

pair or of 10 calls per person ~o the other people on the

network. The pure monopoly price is $2 per complete call

yieldinq a quantity demanded of 1 per person-pair or 5 calls

per person to the other people on the network, a.

illustrated in Fiqure. 1 and 2.5 The monopoly price ot '2
per call yield. a monopoly protit ot '1 per per.on-pair,

while the competitive price of '1 per call i. equal to the

cost and yield. no ne~ economic protit. With no tixed costs

per sub.criber, the potential monopoly proti~ trom the

network is $30 (6 sub.criber. each makinq one call per time

period to 5 other sub.criber. and qeneratinq a monopoly

profit ot $1 per call).

As.ume thaC the incuabant i. the only poa.ible provi~er

ot serVice to the tirs~ thre. sub.criber. while anyone can

serve tb. remainin, thre. subscribers. Thae i., SUbscribers

1, 2, and 3 are ift th. see A ot monopolized sub.cribers

5 Th. persoft-pair inverse deaand curv. is , • 3 - Qi1
where P i. the price par call and Qii is th. nuaber ot ~alls
trom person i to per.oft j. Th. corrlaponcUft9 ..r,inal
revenue curve ia MIl • 3 - 2Q1i. usin, th. aonopoly protit
maxi.ialnt condition of aarqlhal revenue aquals .arginal
co.t when marginal cose equal. 1 yields a quan~ity ot 1 and
corre.pondinq price ot 2 tor each person pair.



·-"

SU.bsc:,~=ers. :~er. :s roo ~equlation ot :~e

~~::es ~hat the monopolist can ctarqe lts own customers. :n

conditions woula allow the monopolise ot the A customers to

extract monopoly prot its trom them, but would not allow the

~onopolist to extend its monopoly pow.r to the 8 custom.rs.

The network nature ot telephone service make. it possible

tor the monopolist to extend its pow.r to the 8 cu.tomers

throuqh control ot interconn.ction conditions. Th. b.st

that an int.rconnection policy can do is to restr1ct the

monopoly power to the ••t A. That 1s, a qood

int.rconnection policy will reduce potential monopoly

protits trom $30 (th. level at which .11 customers pay

monopoly prices) to $1! (the lev.l .t which A custom.rs p.y

monopoly pric•••nd 8 custom.rs pay competitive price.). No

int.rconnection policy in its.lt can reduce the monopoly

pow.r ov.r A cuato..ra, but • poorly tunctioninq

interconnection policy can allow the _onopoly to be extended

to part or all of the calls trom the potentially comp.titive

e custoaera a. v.ll. The monopoly exten.ion occurs because

a poorly tunccioninq interconnection policy lisits the

ability ot carrier. in I to terminate calla on A'S monopoly

n.twork .nd .ay make competition in • intea.ible.

The tollowinq .xampl•• assuae tor .implicity th.t only

lin.ar pricinq (a .pecitied ch.rq. per call) may b. u••d,

thouqh the price may be ditter.nt tor ditterent cl••••• ot



:~seom.rs. Allowing ~ore c:~plex ~r~:~~q plans (such as

~uleiple com~inations of !ixed and usaqe charqes) ~ould

pr:d~c. ji~t.r.nt num~ers but ~ould not yield ditterene

conclusions.

III. Ko 'ix•• Coats ,e~ 'ubso~i~e~

With no fix.d costs per su~scri~er, the monopolise of A

sets a price ot $2 tor AA calls (oriqinatinq and t.rminatinq

amonq customers ot A), while the competitors that serve I

set a pric. ot $1 (equal to cost) tor II calls. Th.

interconnection conditions determine the price. tor AI and

SA call••

A. •• .-.ul~" tat.~oo....tl0.

It there is no interconnection requir••ent, A can

monopolize the AS and the IA calls alon9 with the AA calla,

but cannot monopolize the .1 calls in the abs.nc. ot tixed

costs. The .onopoli.~ ot A can quarantee it••lt ace••• to

the cu.to••rs ot ••ither by purenasint acce•• fro. a

currenC supplier or by .sta~lisnin9 its own atfiliat. to

s.rve I. ec.pecition in ••ean. that no on. can charq. more

than '.50 (~e co.t of t.rmination) tor terainatinq calls

tro. A; otherwise, another co.petitor would offer to do it

more ch.aply. A vill ..xi.ile profits tro. its 80nopoly by

charqinq a price of S2.00 for AI call. (yieldinq a net

profit of $1 per call after payinq its own expenses ot $.50

tor oriqinatinqand the competitive termination te. ot

$.50), and charqinq an acc.s. t •• of $1.50 tor IA calls.



3ecause a is com~et1:lve ar.d :~. cost of oriqinatinq cal:s

~s 5.50, the a ccm~eti::rs -111 charqe 52.00 for SA calls,

:~st equal to their total cost ot $.50 for oriqination and

Sl.5J ~or ~.rMination.

~nder these conditions, the .quilibri~ ia tull

monopoly pricinq ot $3.00 per call tor Al, AI, and SA calls

(each yieldinq a net protit above cost of $1.00 per call)

and competitive pricinq of $1.00 per call tor .8 calls

(equal to the cost of service and thus yieldinq a net protit

a~ove cost of zero). The monopolist of A vill saka a profit

ot $24 ($1 each on tha 24 total calla mad. at a price of

$2.00 tor AA, AI, and SA calls). Thare vill be 12 81 call.

at a price of $1.00 each, yia1dinq a net profit of zero. It

thar. had b••n a complate monopoly of both A and ., tha

potential profit. in this situation vould have been $30

(incl~dinq the $24 r.alized profit. and the $' unrealized

prot its that would have co.. tro. pricinq .1 calls at the

monopoly lev.l of S2.00 .ach). The aGnopoliat of h.lf ot

the subscriber• .ake. 10 p.rcent of the total po••ibl.

monopoly profi~ becau.e of it. control of inCerconnection

condit10ft8. In o~er word., brinqinq competition to ~a1t ot

the subeer1~. only reduced monopoly pov.r by 20 p.rcent.

I. .-.ui~" 1.t.~oo...ot1o. wit. aataal 0.......t1o.

In this situation, coapanie••re required to provide

intarconnection vith each other, and are required to charqe

and receive the .... rate. That is, whatever on. company

charqe. tor terminatinq calls mu.t ~e the .a.. rat. it pays



~he o~her c:mpany 'or ter~~~a~:~q =alls. As In the ti:st

=ase, the monopolized AA calls ~ill be charqed at the pure

~onopoly ~aee o~ 52.00 and the compeeitive 88 calls charqed

at the cost-based ~ate ot $1.00 each. Now, however, ~he

situation above in which A charge. $1.50 tor terminatin9

calls received trom 8 and p.y. $.50 to 8 tor 8'. service in

terminatinq call. received trom A 1. ~i••llowed b.ca~.e the

rate. mu.t be the s....

While this case appears to reduce A'. monopoly pover,

it qenerally doe. noeaffece it at all. only in the very

sp.cializad ca.e of exactly balancad traffic do•• mutual

comp.n.ation without control ot rata. liait A'. monopoly

power. Mora 9an.rally, A can u.e it. control of the actual

compen.ation rate toqether with traffic iabalance. to

maintain it. monopoly power. aecau.e anyone can enter the

servlce of I, the monopolist of A can e.tablish an affiliate

that s.rve. I. The monopoli.e of A can then .et a

compen.ation raee thae allow. it to ...imize profit. in both

the A and • market .....nt. wbil. sakinq it infe•• ible tor

comp.e1eora in • to ••rv. traffic froa I to A. For ex.mple,

the ..nepoli.t of A could .et a compen.ation rate of 52.00

tor te~1n.t1nq any traffic rec.ived fro. A and also aqree

to pay '2.00 for any traffic delivered either to it. own

.ffiliate or to other comp.titors in I. For a carrier in a

that i. not affiliated with the monopoli.e of A, the

comp.titive prica for traffic fro. I to A is than '2.50

('.50 cost of oriqinatinq tha traffic pl~. '2.00 p.id to the



~onopoli5t of A for ~.r~:r.at:~q :~e t~af:ic). How.ver, ~~.

at!iliat. ot A will s.t a ~rl:e of 52.00 ter S to A traf:ic

because ~hat is the profit ~axi~izinq pric. tor the total

company. ~he aifterenc. in pricinq com•• because ~ne non

affiliated company •••• the $2.00 payaent to the monopoli.t

of A as a r.al cost that must b. recovered in the pric.

charq.d, wh.rea. the affiliated company •••• the $2.00

payaent as an internal co.pany tran.fer that do•• not affect

th. r.al co.t ot doinq bu.in.... For the atfiiiat.d

company, the size of the payment attect. which entity

report. the profits, but~t do•• not affect the total profi~

of the coabined .nt.rpri.e.

a.cau•• the affiliated co.pany pric•• I to A tratfic at

$2.00 while the non-affiliated ca.panie. pric. the ....

traffic at $2.50, cu.to••r. vill chao•• the aftiliated

company. one. the atfiliated coapany Jlonopolize. the a to A

traffic, it will naturally rec.ive the A to I traffic ••

well. The profit ..xi.1ainq solution tor the Jlonopoli.t of

A and ita affiliate in I i. conaequ.ntly to ••t a hiqh

co.,.naation rata (any rat. above '1.50) and to pric. all

traff1a a~ the aonopoly pric. of $2.00, .ven thouqh .o.e of

the ~.ffio vill show biqb profit. and so•• vill .hov 10••••

if the .,.oi!ied coapen.ation rat•• are taken into account.

Th. total profita of the aonopoli.t of A and ita affili.te

re..in at $24 or 10 p.rc.n~ ot the toeal pot.ntial ju.t ••

in the ca.. ot no required interconnection. CUato••r. pay

the .... price. •• in the ca•• ot no required


